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1
CAPILLARY GROOVE FOR ISOBARIC
WASTE ENTRY

BACKGROUND

Detection of biological samples results in biological waste
being generated. There are significant safety issues involved
in properly handling and disposing of biological waste. When
using disposable cards to distribute and test the waste, the
cards should control the waste well enough that instruments
that come in contact with the card are not contaminated.
Waste chambers have been used to help control the waste.

SUMMARY

A multiple layer cytometric test card includes a waste
channel to receive biological waste from an area of the test
card utilized for testing biological samples, a first waste stor-
age compartment in a waste layer of the card having a top and
abottom in relation to an operating vertical orientation of the
test card, and a capillary positioned along a vertical length of
the first waste storage compartment, the capillary being open
to the waste compartment along the vertical length of the
waste compartment, wherein the waste channel is coupled to
the capillary channel proximate the top of the waste storage
compartment.

A method including receiving waste liquid at a capillary
coupled along and open to a length of a waste compartment in
amultiple layer cytometric test card, drawing the waste liquid
into the capillary via capillary action, transporting the waste
via the capillary toward a bottom of the waste compartment,
and exiting the waste from the capillary into the waste com-
partment when surface tension of the waste liquid in the
capillary is overcome.

A method including forming a waste chamber in a layer of
a multiple layer cytometric test card for insertion into a test
instrument in a predetermined orientation, forming a groove
proximate the waste chamber creating a capillary that is open
to the waste chamber along a length of the waste chamber, and
forming a waste channel to couple to the groove and the waste
chamber to provide liquid waste that enters the capillary via
capillary action and travels in the capillary down the length of
the waste chamber, entering the waste chamber when surface
tension is overcome.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram planar representation of a testing
card having on board waste storage according to an example
embodiment.

FIG. 21is a cross section representation of the testing card of
FIG. 1 taken along lines 2-2 according to an example embodi-
ment.

FIG. 3 is an alternative cross section representation of the
testing card of FIG. 1 taken along lines 2-2 according to an
example embodiment.

FIG. 4 is a block diagram planar representation of an alter-
native multiple layer testing card having on board waste stor-
age according to an example embodiment.

DETAILED DESCRIPTION

In the following description, reference is made to the
accompanying drawings that form a part hereof, and in which
is shown by way of illustration specific embodiments which
may be practiced. These embodiments are described in suf-
ficient detail to enable those skilled in the art to practice the
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invention, and it is to be understood that other embodiments
may be utilized and that structural, logical and electrical
changes may be made without departing from the scope ofthe
present invention. The following description of example
embodiments is, therefore, not to be taken in a limited sense,
and the scope of the present invention is defined by the
appended claims.

Waste storage in a multiple layer cytometric test card can
create a backpressure that may interfere with fluid flow
upstream of a waste storage chamber. Given a vertical inser-
tion of the card into a test instrument, the waste fluid will
settle to the bottom of the waste storage chamber. As waste
fluid builds up, the pressure at the bottom of the liquid
increases while the pressure at the top stays the same. With
prior card designs, waste enters only through the bottom of
the waste chamber, resulting in upstream fluid encountering
increasing pressure in increasing time as the waste chamber.
Flow cytometric measurements may be adversely affected by
an increasing backpressure in increasing time. In various
embodiments, cytometry is the process of measuring various
parameters associated with cells, such as size.

Invarious embodiments of a new design, waste encounters
a waste compartment from the top of the waste compartment,
and enters the waste compartment at the top surface of the
filling waste liquid, resulting in no change in back pressure as
a function of time.

A narrow groove, referred to as a capillary sits along the
side of the new waste tank. As the waste encounters the waste
compartment, the waste is moved into the capillary via cap-
illary action. The capillary is open to the waste compartment
along the length of the waste compartment and is held in the
narrow groove by surface tension. Once the surface tension is
overcome, either by encountering the bottom of an empty
waste compartment or encountering a surface of waste
already in the waste compartment, the waste enters the waste
compartment. The point at which the waste enters the waste
compartment moves up as the waste compartment is filled.

As indicated above, the groove is open to the waste tank.
The fluid flows along this groove because of capillary action
and is kept in the groove due to surface tension. Very little
energy is used to cause the fluid to follow that path, resulting
in minimal and unchanging backpressure as the waste com-
partment fills. If the groove was not present, waste entering
the waste compartment from a top waste channel would result
in a variable back pressure due to the waste repeatedly over-
coming surface tension to intermittently drip into the waste
compartment.

Once waste starts to build up along the bottom of the tank,
the path of least resistance (as seen by the entering waste
fluid) is out onto the surface of the filling waste liquid. This
path of least resistance will provide the same negligible back-
pressure throughout the run.

FIG. 1 is a block diagram planar view of a multiple layer
test card 100. FIG. 2 is a block diagram cross section of the
test card 100 of FIG. 1 taken along line 2-2. In some embodi-
ments, the test card 100 contains many layers of a transparent
material such as PET or other acrylic or suitable material that
can be patterned with various liquid fluid transport features.
The card 100 in some embodiments may be used to perform
one or more blood tests utilizing a small volume of blood. The
blood or other liquid to be tested, may be transported via one
or more layers of the test card, and prepared for analysis by a
test instrument into which the card is inserted. Various sen-
sors, such as a combination of light emitting diodes, lasers,
and photoreceptors may be used to test the liquid.

After the liquid has been tested, a waste channel 105
receives the waste liquid and transports it to a first waste
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chamber or compartment 110. The waste channel 105 and
waste chamber 110 may be formed in separate layers in some
embodiments. In one embodiment, the card 100 is designed to
be inserted into the test instrument such that liquid from waste
channel 105 enters into a top 112 of the chamber 110.

A narrow groove 115 forms a capillary that the waste liquid
enters due to capillary action. The groove 115 in one embodi-
ment extends along a length 117 of the waste chamber 110 to
a bottom 120 of the waste chamber, where the liquid over-
comes surface tension holding the liquid in the groove 115
when the waste chamber is empty. As the waste chamber 115
fills, as indicated at 125, the waste in the groove 115 enters the
waste chamber at the liquid level 125, as the surface tension is
overcome by encountering the liquid at the level 125. Air is
displaced in the waste chamber 110 and is removed via an air
channel 130 where it may be discharged to ambient.

In FIG. 2, the groove 115 is shown in cross section and
includes a depth 205 and width 210. In one embodiment, the
groove is formed in the same layer as the waste chamber 110.
While the waste chamber 110 is cut all the way through the
layer and later encased by adjacent layers, the groove may be
cut by laser, such as a CO2 laser in a controlled manner to only
remove a small portion of the layer. The groove is also encap-
sulated by at least one adjacent layer. In once embodiment,
the depth 205 of the groove 115 is approximately 0.125 mm.
This depth is sufficient to result in both the capillary action to
draw waste liquid into the groove, and is also sufficient to
ensure that surface tension of the liquid, indicated at 215
maintains the waste liquid in the groove until the surface
tension is overcome by encountering waste liquid already in
the waste chamber or encountering the bottom 120 of the
waste chamber 115.

In FIG. 3, the test card 100 includes a layer 300 that
includes the waste chamber 110. Test card 100 also includes
a second layer 303, coupled to the layer 100 such as via an
adhesive layer 305. The second layer 303 includes a cut out
portion 310 that helps form a groove 312 that provides the
capillary to transport waste into the waste chamber 110. The
cut out portion 310 may extend in the second layer 303 toward
the other end of the chamber 110 such as shown at 315. In
further embodiments, the cut out portion 310 only extends
part way toward the end of the chamber 110 to preserve the
structural integrity of the second layer

In some embodiments, one or more registration features
may be used to ensure the card is properly oriented within the
test instrument such that the bottom of the chamber 120 is
properly oriented to receive waste liquid from the groove.

In various embodiments, there are multiple layers in one
embodiment of the card 100. A layer 210 serves as a cap and
also contains the vent passage 150. Layer 212 contains the
chambers 110 115, and 120. A layer 213 contains the passes
that communicate liquid and air between the chambers and
also serves as a cap for one or more other layers 215, 220, 225,
and 230 that are transporting and processing the liquid that
becomes waste. The number of layers in the card 100 may
vary in different embodiments. The vent passage 150 in one
embodiment passes air to ambient via layer 230. In further
embodiments, vent passage 150 may take an alternate route to
pass air to ambient.

FIG. 4 illustrates a card 400 having multiple waste cham-
bers. Card 400 includes a waste channel 405 that opens into a
first waste chamber 410 that is coupled to a second waste
chamber 415. Waste from waste channel 405 is transported by
a capillary 420 extending along the length of waste chamber
410 and filling the waste chamber from a bottom 425 of waste
chamber 410. A channel 430 couples the first waste chamber
410 to the second waste chamber 415 along the bottoms 425,
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432 of both waste chambers. An air pass 435 couples the top
portions of the two waste chamber 410 and 415 to transfer air
displaced by fluid filling the first chamber 410. A second air
pass 440 extends from the top of the second waste chamber
415 to discharge the displaced air from both chambers to
ambient. An air permeable membrane 445 may be positioned
between the air pass 440 and a pass 450 to ambient, which is
formed in a separate layer with the membrane 445 positioned
between the two layers to prevent waste liquid from exiting
the card 400.

EXAMPLES

1. A multiple layer cytometric test card comprising:

a waste channel to receive biological waste from an area of
the test card utilized for testing biological samples;

a waste storage compartment in a waste layer of the card
having a top and a bottom in relation to an operating vertical
orientation of the test card; and

a capillary positioned along a vertical length of the waste
storage compartment, the capillary being open to the waste
compartment along the vertical length of the waste compart-
ment, wherein the waste channel is coupled to the capillary
channel proximate the top of the waste storage compartment.

2. The multiple layer cytometric test card of example 1
wherein the capillary is sized such that surface tension on
fluid in the capillary maintains the fluid in the capillary until
the fluid encounters fluid within or the bottom of the waste
storage compartment.

3. The multiple layer cytometric test card of example 2
wherein the capillary is sized such that capillary action trans-
fers fluid from the waste channel to the capillary.

4. The multiple layer cytometric test card of any of
examples 1-3 wherein the capillary is approximately 0.125
mm in thickness and wherein the waste compartment is
greater than 0.5 mm in thickness.

5. The multiple layer cytometric test card of any of
examples 1-4 and further comprising a vent coupled to the
waste compartment to reduce backpressure otherwise result-
ing from filling the waste compartment.

6. The multiple layer cytometric test card of any of
examples 1-5 wherein the capillary is positioned and sized to
minimize changes in back pressure while the waste compart-
ment is filling.

7. The multiple layer cytometric test card of any of
examples 1-6 wherein the capillary is formed on a same layer
as the waste compartment.

8. The multiple layer cytometric test card of any of
examples 1-7 wherein the capillary is formed on a capillary
layer adjacent a layer containing the waste compartment,
wherein the capillary layer is adapted to cap the waste com-
partment.

9. The multiple layer cytometric test card of example 8
wherein the capillary layer and layer containing the waste
compartment are coupled via an adhesive layer.

10. A method comprising:

receiving waste liquid at a capillary coupled along and
open to a length of a waste compartment in a multiple layer
cytometric test card;

drawing the waste liquid into the capillary via capillary
action;

transporting the waste via the capillary toward a bottom of
the waste compartment;

exiting the waste from the capillary into the waste com-
partment when surface tension of the waste liquid in the
capillary is overcome.
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11. The method of example 10 and further comprising
exhausting air from the waste storage compartment to ambi-
ent outside the card.

12. The method of example 11 wherein the air is exhausted
through a gas permeable, liquid impermeable membrane
separating the compartment from ambient.

13. The method of any of examples 10-12 wherein the
waste liquid is passed sequentially through multiple adjacent
waste chambers.

14. The method of any of examples 10-13 wherein air is
passed from a top of one waste chamber to the top of an
adjacent waste chamber.

15. The method of example 14and further comprising
using an orientation feature on the card to ensure the card is
inserted correctly into the test fixture such that gravity causes
the waste liquid to flow into the waste chamber in a selected
manner.

16. The method of any of examples 10-15 wherein air
passes out of a compartment via a pass to a downstream
compartment as the compartment is filled with biological
waste.

17. A method comprising;

forming a waste chamber in a layer of a multiple layer
cytometric test card for insertion into a test instrument in a
predetermined orientation;

forming a groove proximate the waste chamber creating a
capillary that is open to the waste chamber along a length of
the waste chamber; and

forming a waste channel to couple to the groove and the
waste chamber to provide liquid waste that enters the capil-
lary via capillary action and travels in the capillary down the
length of the waste chamber, entering the waste chamber
when surface tension is overcome.

18. The method of example 17 and further comprising
exhausting air from the waste chamber to ambient outside the
card.

19. The method of example 18 wherein the air is exhausted
through a gas permeable, liquid impermeable membrane
separating the waste chamber from ambient.

20. The method of any of examples 17-19 and further
comprising using an orientation feature on the card to ensure
the card is inserted correctly into the test fixture such that
gravity causes the waste liquid to flow into the waste chamber
in a selected manner.

Although a few embodiments have been described in detail
above, other modifications are possible. For example, the
logic flows depicted in the figures do not require the particular
order shown, or sequential order, to achieve desirable results.
Other steps may be provided, or steps may be eliminated,
from the described flows, and other components may be
added to, or removed from, the described systems. Other
embodiments may be within the scope of the following
claims.

The invention claimed is:

1. A multiple layer cytometric test card comprising:

awaste channel to receive biological waste from an area of
the test card utilized for testing biological samples;

a waste storage compartment in a waste layer of the card
having a top and a bottom in relation to an operating
vertical orientation of the test card; and

a capillary positioned along a vertical length of the waste
storage compartment, the capillary being open to the
waste compartment along the vertical length of the waste
compartment, wherein the waste channel is coupled to
the capillary channel proximate the top of the waste
storage compartment.
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2. The multiple layer cytometric test card of claim 1
wherein the capillary is sized such that surface tension on
fluid in the capillary maintains the fluid in the capillary until
the fluid encounters fluid within or the bottom of the waste
storage compartment.

3. The multiple layer cytometric test card of claim 2
wherein the capillary is sized such that capillary action trans-
fers fluid from the waste channel to the capillary.

4. The multiple layer cytometric test card of claim 1
wherein the capillary is approximately 0.125 mm in thickness
and wherein the waste compartment is greater than 0.5 mm in
thickness.

5. The multiple layer cytometric test card of claim 1 and
further comprising a vent coupled to the waste compartment
to reduce backpressure otherwise resulting from filling the
waste compartment.

6. The multiple layer cytometric test card of claim 1
wherein the capillary is positioned and sized to minimize
changes in back pressure while the waste compartment is
filling.

7. The multiple layer cytometric test card of claim 1
wherein the capillary is formed on a same layer as the waste
compartment.

8. The multiple layer cytometric test card of claim 1
wherein the capillary is formed on a capillary layer adjacent
a layer containing the waste compartment, wherein the cap-
illary layer is adapted to cap the waste compartment.

9. The multiple layer cytometric test card of claim 8
wherein the capillary layer and layer containing the waste
compartment are coupled via an adhesive layer.

10. A method comprising:

receiving waste liquid at a capillary coupled along and

open to a length of a waste compartment in a multiple
layer cytometric test card;

drawing the waste liquid into the capillary via capillary

action;

transporting the waste via the capillary toward a bottom of

the waste compartment;

exiting the waste from the capillary into the waste com-

partment when surface tension of the waste liquid in the
capillary is overcome.
11. The method of claim 10 and further comprising
exhausting air from the waste storage compartment to ambi-
ent outside the card.
12. The method of claim 11 wherein the air is exhausted
through a gas permeable, liquid impermeable membrane
separating the compartment from ambient.
13. The method of claim 10 wherein the waste liquid is
passed sequentially through multiple adjacent waste cham-
bers.
14. The method of claim 10 wherein air is passed from a top
of'one waste chamber to the top of an adjacent waste chamber.
15. The method of claim 14 and further comprising using
an orientation feature on the card to ensure the card is inserted
correctly into the test fixture such that gravity causes the
waste liquid to flow into the waste chamber in a selected
manner.
16. The method of claim 10 wherein air passes out of a
compartment via a pass to a downstream compartment as the
compartment is filled with biological waste.
17. A method comprising;
forming a waste chamber in a layer of a multiple layer
cytometric test card for insertion into a test instrument in
a predetermined orientation;

forming a groove proximate the waste chamber creating a
capillary thatis open to the waste chamber along a length
of the waste chamber; and
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forming a waste channel to couple to the groove and the
waste chamber to provide liquid waste that enters the
capillary via capillary action and travels in the capillary
down the length of the waste chamber, entering the
waste chamber when surface tension is overcome. 5

18. The method of claim 17 and further comprising
exhausting air from the waste chamber to ambient outside the
card.

19. The method of claim 18 wherein the air is exhausted
through a gas permeable, liquid impermeable membrane 10
separating the waste chamber from ambient.

20. The method of claim 17 and further comprising using
an orientation feature on the card to ensure the card is inserted
correctly into the test fixture such that gravity causes the
waste liquid to flow into the waste chamber in a selected 15
manner.



